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Introduction: Enhanced recovery programmes (ERAS) are safe and have been shown to decrease the
length of the hospital stay and complications following colorectal surgery. However implementation of
ERAS requires dedicated resources. In addition, the practice of ERAS still varies between different
surgeons and in different centres.
Aim: The aim of this paper is to investigate the prevailing perioperative practice among members of the
Association of Coloproctology of Great Britain and Ireland (APGBI).
Methods: A questionnaire was developed based on the principles of ERAS. The questionnaire was emailed
to all members of the ACPGBI as extracted from the membership directory of the association of the year
2008. A postal questionnaire was subsequently sent to those who did not reply to the initial email.
Results: The response rate was 64%. Certain aspects of ERAS such as pre-operative information and
assessment, intra-operative warming, avoidance of nasogastric tubes and drains and early initiation of
ﬂuid and solid food was in practice by majority of the surgeons. The routine use of bowel preparation for
left sided colonic resections is in practice by nearly 60% of the surgeons. The use of carbohydrate loading
prior to surgery has not been adopted by more than half of the surgeons. There was no difference
between type of hospital and adherence to ERAS. Some surgeons tend to have a slightly different
approach to perioperative care in open and laparoscopic surgery.
Conclusion: Adherence to ERAS among colorectal surgeons is relatively high. Certain aspects of peri-
operative practice have potential for improvement. Practice of ERAS should be encouraged in both
laparoscopic and open surgery.
 2010 Surgical Associates Ltd. Published by Elsevier Ltd. All rights reserved.1. Introduction
Enhanced Recovery After Surgery (ERAS) programmes are
a combination of different perioperativemeasures that are aimed at
reducing the physiological and psychological stress that is associ-
ated with major surgery. They were introduced into elective colo-
rectal surgery in the mid 90s1 and have rapidly gained acceptance
as optimal perioperative practice.
There is compelling evidence that supports the safety and
beneﬁcial effects of ERAS. Several randomised studies have
conﬁrmed beneﬁts.2e4 The safety and efﬁcacy of ERAS has been
further supported by systematic reviews and meta-analysis.5,6
ERAS is safe, it can reduce hospital stay and post-operative
morbidity. Moreover, it does not result in impairment in patient
satisfaction or quality of life.7 In 2005 a consensus on enhancedx: þ44 1482 623274.
salani-Zadeh).
ciates Ltd. Published by Elsevier Ltrecovery after surgery was published highlighting the main aspect
of ERAS protocols and setting a standard for perioperative practice.8
However, it has been observed that the mere introduction of an
ERAS protocol is not adequate for its implementation. Implementa-
tion of an enhanced recovery programme is not without difﬁculties.9
ERAS is personnel-intensive and requires education to overcome the
traditional attitudes of health care staff and surgeons.10
Several previous surveys have suggested that that routine per-
ioperative practice in elective colorectal surgery does not always
follow the best evidence and that there are wide variations in
clinical practice between different centres and countries.11,12 The
aim of this study was to investigate the prevailing perioperative
practice among members of the Association of Coloproctology of
Great Britain and Ireland (ACPGBI).
2. Methods
A questionnaire was developed based on the ERAS principles.8
The questionnaire consisted of two parts. Part one included ﬁved. All rights reserved.
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surgeon, prevailing method of the surgery, i.e. laparoscopic or open,
and the type of the hospital. If a surgeonwas performingmore than
half of his resections laparoscopically he/she was classiﬁed as
a laparoscopic surgeon. The surgeons were also asked to state if
they follow ERAS in their practice or not. Those who replied posi-
tively to this question were referred to as ERAS-enthusiast.
Part two consisted of 15 objective questions and a place for open
comments aiming to characterise the perioperative practice of the
individual surgeon (Fig. 1).
The questionnaire was emailed to all members of ACPGBI as
extracted from the membership directory of the association of the
year 2008. A postal questionnaire was subsequently sent to those
who did not reply to the initial email. The replies were entered into
an EXCEL spreadsheet. Patterns of perioperative care were char-
acterised by type of hospital, and were compared between open
and laparoscopic surgeons and between ERAS enthusiasts and
non-enthusiasts.
3. Results
Out of 431 active surgical members of ACPGBI, 277 (64.2%)
replied having completed the questionnaire. Two of the respon-
dents were not colorectal surgeons and were excluded. A total of
275 (63.8%) questionnaires were analysed.
The median years passed since qualiﬁcation was 21 (range
1e43). The median number of colorectal resections performedFig. 1. A sample of thannually by the responders was 54 (range 10e200). Laparoscopic
surgeons constituted 23% (n ¼ 63) and open surgeons constituted
39% (n ¼ 108) of the respondents. The rest of the surgeons
(n ¼ 104) did not state their prevailing mode of surgery. A total of
135 (49%) worked in a University or teaching hospital, 130(47%)
worked in a district general hospital and 10 did not reveal the type
of hospital they work in. Out of 275 respondents 106(38.3%) stated
that they follow the ERAS protocol, i.e. they were ERAS-
enthusiasts.
A summary of the survey result is demonstrated in Table 1.
3.1. Pre-operative measures
Providing pre-operative information and routine pre-assess-
ment was in practice by 98% of the colorectal surgeons.
Some form of bowel preparationwas in practice by 171(62.2%) of
respondents in an uncomplicated left sided resection. More than
half of them used purgative laxatives and the rest used enema.
Carbohydrate loading prior to operation was in practice by 134
(49%) of the respondents.
3.2. Intra-operative measures
Intra-operative normothermia using either heat-controlled
blankets and/or warm intravenous ﬂuids was in practice in 258
(94%) of the respondents. Use of high ﬂow oxygen during the
operative time was in practice by 110(40%) of surgeons. However,e questionnaire.
Table 1
Pattern of ERAS practice with relation to type of the hospital (District General vs. Teaching or University hospital) l and preference of the surgeon (ERAS follower vs. non
follower; laparoscopic vs. open).
ERAS Principles Type of Hospital ERAS Enthusiast Type of Surgeon Total (n ¼ 275)
District General
Hospital (n ¼ 135)
Teaching/University
Hospital (n ¼ 130)
Yes
(n ¼ 106)
No
(n ¼ 169)
Open
(n ¼ 108)
Laparoscopic
(n ¼ 63)
Pre-operative verbal Information 134 (99%) 127 (98%) 104 (98%) 166 (98%) 106 (98%) 62 (98%) 270 (98%)
Pre-operative written information 135 (100%) 125 (96%) 103 (97%) 166 (98%) 106 (98%) 62 (98%) 269 (98%)
Pre-operative assessment 122 (90%) 120 (92%) 95 (90%) 155 (92%) 99 (92%) 58 (92%) 250 (91%)
Bowel preparation
No 57 (42%) 44 (34%) 42 (40%) 62 (37%) 39 (36%) 20 (32%) 104 (38%)
Oral purgative 38 (28%) 52 (40%) 34 (32%) 59 (35%) 41 (38%) 21 (33%) 93 (34%)
Enema 39 (29%) 31 (24%) 27 (25%) 45 (26%) 25 (23%) 21 (33) 72 (26%)
Both 1 (1%) 3 (2%) 3 (3%) 3 (2%) 3 (3%) 1 (2%) 6 (2%)
Pre-operative Carbohydrate loading 73 (54%) 58 (45%) 61 (57%)* 73 (43%)* 43 (40%)** 35 (56%)** 134 (49%)
Intra-operative warming 127 (94%) 123 (95%) 100 (94%) 158 (93%) 101 (94%) 59 (94%) 258 (94%)
High inspired oxygen (>80%) * 50 (37%) 54 (42%) 46 (43%) 64 (38%) 42 (39%) 24 (38%) 110 (40%)
Intraperitoneal Drain 19 (14%) 20 (15%) 14 (13%) 26 (15%) 20 (18%)** 3 (5%)** 40 (14%)
Nasogastric Insertion
No or less than 4 h 122 (91%) 107 (82%) 92 (87%) 147 (87%) 87 (80%)** 59 (94%)** 239 (87%)
Less than 24 h 7 (5%) 19 (15%) 13(12%) 13 (8%) 16 (15%) 4 (6%) 26 (9%)
More than 24 h 6 (4%) 4 (3%) 1 (1%) 9 (5%) 5 (5%) 0 (0%) 10 (4%)
Duration of nil by mouth
Less than 1 day 116 (86%) 119 (92%) 97 (91%) 145 (86%) 91 (84%) 59 (94%) 242 (88%)
1e2 day 16 (12%) 11 (8%) 7 (7%) 21 (12%) 13 (12%) 4 (6%) 28 (10%)
More than 2 days 3 (2%) 0 (0%) 2 (2%) 3 (2%) 3 (3%) 0 (0%) 5 (2%)
Resume of solid food intake
Day 1 106 (79%) 105 (81%) 92 (87%)* 128 (76%)* 77 (71%)** 57 (90%)** 220 (80%)
With initiation of bowel sound,
passage of ﬂatus or bowel movement
29 (21%) 25 (19%) 14 (13%) 41 (24%) 31 (29%) 6 (10%) 55 (20%)
* Chi square test, p < 0.05.
** Chi square test, p < 0.05.
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patient during the operation or not.
Epidural anaesthesia was routinely used by 229(86%) of the
surgeons.
Routine use of drains was in practice by 40(14.5%) of the
surgeons of whom 5 stated that they only used drains for rectal
operations.
Nasogastric tubes were not in use or were removed within 4 h
post-operatively by 239(87%). Only ten (4%) of the respondents
stated that they kept the nasogastric tube for more than 24 h.3.3. Post-operative measures
The average intravenous ﬂuid administration on the ﬁrst post-
operative day was 2.2 L with 46 (17.3%) prescribing 3 L or more. The
type of the intravenous ﬂuid administered varied considerably
between surgeons with Hartmann’s solution and 5% dextrose being
the most commonly prescribed intravenous ﬂuids. A total of 3
surgeons mentioned that they use a post-operative ﬂuid protocol
based on colloids.
Free ﬂuid was initiated by 242 (88%) of surgeons in less than
a day. Similarly 220(80%) of the respondent stated that they will
allow their patient to start solid food on the ﬁrst-operative day and
assess the patient based on their tolerance of diet. A total of 55
(20%) respondents resumed oral intake of solid food based on the
presence of bowel sounds, passage of ﬂatus or after ﬁrst bowel
movement.
Epidural analgesia for control of post-operative pain was in
practice by 229 (86%) of the surgeons. Regular use of oral analgesia
was in practice by 177 (66%) of the respondents. Use of Morphine-
based patient controlled analgesia was in practice by 163 (61%) of
the surgeons.3.4. University/teaching hospitals vs. district general hospitals
Comparison was made between district general hospitals and
teaching or University hospitals with regards to practice of ERAS
principles. There was no signiﬁcant difference between different
hospitals (Table 1).
3.5. ERAS-enthusiasts vs. non-enthusiasts
Comparison was made between ERAS-enthusiast surgeons and
the rest of the surgeons. ERAS enthusiasts were using pre-operative
carbohydrate loading more frequently and tended to initiate solid
food intake earlier (Table 1).
3.6. Laparoscopic vs. open surgeons
Laparoscopic surgeons used drains and nasogastric tubes less
frequently. In addition, early resumption of solid food was more
frequently practiced by laparoscopic surgeons. (Table 1) In fact 5
surgeons clearly mentioned that they have slightly different
approaches to the post-operative care in open and laparoscopic
cases.
4. Discussion
The aim of this study was to characterise the prevailing pattern
of perioperative practice among members of the ACPGBI. Our
results suggest that ERAS principles have been widely adopted by
ACP members. This is in marked contrast to earlier surveys on the
same topic published in both this country and others in Europe.
A large survey of perioperative practice was reported by Kehlet
et al. in 2003, 8 years after the ﬁrst study on enhanced recovery
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Kingdom, France, Spain, Italy and the United States. Hospitals
participation was entirely voluntary. Their results showed that
multimodal optimisation measures were not widely used in prac-
tice across Europe or the United States and indicated a potential for
improvement in perioperative practice.11
The ERAS group performed a survey of perioperative practice in
elective colonic resections among anaesthetist and surgeons of ﬁve
northern European countries, i.e. Sweden, Denmark, Netherlands,
Scotland and Norway. Their survey showed that majority of the
anaesthetists in the participating centres were following evi-
denceebased practice with regards to perioperative fasting and the
use of epidurals. However, the avoidance of post-operative ﬂuid
overload was not in practice among majority of anaesthetists.13 The
survey of surgical departments by the ERAS group showed a wide
variation of perioperative practice from best available evidence.12
Roig et al. performed an Email survey of the members of Spanish
Coloproctology Associations in 2008. They showed that although
there is a trend towards use of multimodal optimisation, the
majority of the Spanish surgeons were still adhering to conven-
tional perioperative care. They also demonstrated that adherence to
fast track principles is more in board certiﬁed, more-experienced
surgeons, and also in those who do majority of their operation
laparoscopically. This survey suffered from a relatively low
response rate.14
Hasenberg et al. performed a survey among all the surgical
departments of Germany and Austria in 2006. Their result showed
that adherence to “fast track” measures is at best partial among
German and Austrian Surgeons. Some measures such as avoidance
of NG tube or use of epidural were well accepted and practiced.
However, measures such as the avoidance of bowel preparation,
peritoneal drains and pre-operative fasting were not in practice by
the majority of surgeons. Data from another German study which
was performed at the same time period showed the contrary.
A prospective quality assurance programme of fast track surgery in
25 German hospitals demonstrated a high compliance rate with
more than 85% of patients receiving epidural analgesia, early oral
feeding and early mobilisation.15 It should be noted that all the
hospitals participated in the latter audit were known to practice
“fast track “as standard and the participation was entirely volun-
tary. In addition, as these hospitals were all part of a quality
assurance programme, t an improvement in performance due to
subjects’ knowledge of being observed cannot be ignored (Haw-
thorne effect). It is hence difﬁcult to generalise their ﬁndings.
Walter et al. performed a regional postal questionnaire survey in
the UK to investigate the knowledge and application of fast track
surgery among consultant surgeons. They included 14 core features
of fast track surgery in the questionnaire. Nearly one third of the
responders stated that they follow fast track surgery. Interestingly,
however, there were only minor differences in compliance rate to
the core features of fast track surgery between “fast trackers” and
“none fast trackers”. This suggests that the concept of fast track
surgery is slowly gaining acceptance surgeons. However, the fact
that even “fast trackers”were not fully compliant with all aspects of
enhanced recovery suggests that individual surgeons probably have
individualised programmes. This is somewhat at variance with the
core principle of ERAS which is the application of all of the ‘core’
features of enhanced recovery to patient care as a collective
package.16
All the mentioned surveys invariably suffer from a selection bias
as either the participation of the centres were voluntary or the
responding individuals may have had an interest in the concept of
enhanced recovery.
Our survey has shown that ERAS has become standard practice
among most surgeon members of ACPGBI, even those who do notclassify themselves as ERAS-enthusiast! Our results clearly
demonstrate that certain traditional aspects of surgical care, such as
the use of drains and nasogastric tubes and reliance on bowel
sounds, is disappearing. Further, certain core principles of ERAS,
such as the early instigation of oral feeding, and the provision of
patient information have become standard practice.
There is potential for improvement in certain aspects of peri-
operative care. There is clear evidence that mechanical bowel
preparation prior to colorectal surgery does not have any beneﬁ-
cial effect.17,18 However routine use of bowel preparation for left
sided colonic resections is in practice by nearly 60% of the
surgeons. Avoidance of pre-operative fasting and use of carbohy-
drate loading prior to surgery has proven metabolic beneﬁts.19
However this practice has not been adopted in more than half of
the surgeons.
Our survey demonstrated that certain aspects of enhanced
recovery are more commonly in practice by laparoscopic surgeons.
This may be due to the fact that surgeons perceive laparoscopic
surgery safer and less invasive and so they tend to more commonly
avoid nasogastric tubes or drains and also resume solid food intake
earlier. Enhanced recovery after surgery is shown to be beneﬁcial in
both open and laparoscopic surgery.20,21 Therefore a universal
approach to perioperative care should be maintained regardless of
the mode of surgery.
There are some limitations to our survey. Firstly, our question-
naire was not inclusive of all aspects of ERAS. Measures such as use
of transverse incision or earlymobilizationwere not included in the
survey. Secondly, this survey was directed to individual surgeons
andmay not necessarily reﬂect the common practice in the surgical
units. ERAS necessitates a multidisciplinary approach which
necessitates collaboration of anaesthetists, nurses, physiotherapists
and dieticians. While the concept of ERAS may be well accepted by
the surgeons it may not reﬂect the actual practice. Finally, it has to
be recognised that all respondents were members of ACP,
a specialist association. As such these surgeons may be better
informed and not necessarily representative of practice from non
specialist colorectal surgeons. It is interesting to speculate that
adoption of ERAS principles may not have been so widely adopted
by other specialities in which there has been signiﬁcantly less
prospective research into this topic.5. Conclusion
Perioperative practice is increasingly becoming evidence-based.
Adherence to ERAS among colorectal surgeons is relatively high.
Certain aspects of perioperative practice such as avoidance of
mechanical bowel preparation or use of carbohydrate loading have
potential for improvement. The practice of ERAS should be
encouraged in both laparoscopic and open surgery.
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